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1. 研究了岛状结构 Pt 纳米薄膜异常红外性能随表面纳米结构的变化规律，
发展了纳米薄膜上红外光谱模拟的理论模型。实验及理论模拟结果表明，随着纳






















































Pt group metals have high chemical stability and reactivity, which are the unique 
electro-catalyst in low temperature fuel cell, hydrogen energy and other major 
application fields. In particular, Pt group metals nanomaterials display anomalous IR 
properties, such as surface-enhanced infrared absorption (SEIRA), Fano-like IR 
effects and abnormal infrared effects (AIREs). The experimental and theoretical 
studies of anomalous IR properties have become the frontier subject of 
multidisciplinary studies. 
In this thesis, in situ electrochemical IR reflection spectroscopy was used to 
study the relationship between anomalous IR properties and surface nanostructures at 
different conditions. Effective medium theory was introduced into a three-layer 
reflection model to simulate the IR spectra of adsorbed molecules on nanomaterials. 
The main results are given as follow: 
1. The relationship between surface nanostructures and anomalous IR properties 
of island-shape nanostructured Pt thin films was studies and the theoretical model 
used in the simulation of IR spectra of nanostructured thin films was developed. The 
experimental and theoretical studies revealed that the adsorbed CO band was 
transformed from normal IR absorption to Fano-like bipolar band and finally to 
abnormal IR absorption band with the increase in the volume fraction of Pt and the 
effective thickness of nanostructured thin films. The spectral line shape of IR band 
was strongly dependent on the aggregation degree of nanoparticles; while the 
intensity of IR band was related to the size of nano-islands. The interactions between 
nanoparticles and nanoparticles as well as between nanoparticles and adsorbed 
molecules were the main cause of anomalous IR properties. 
2. Nanostructured Pt thin films exhibited anomalous IR properties at different 
polarization light. Decrease of electrode reflectivity and change in the orientation 
distribution of adsorbed CO molecules were two reasons for the invalidation of 
surface selection rule on nanostructured thin films. Effective medium theory was 
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